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1Supplemental material is avail-
able online.
iscrete subaortic stenosis (DSS) accounts for 8% to
20% of all cases of left ventricular outflow tract
(LVOT) obstruction.1 Familial incidence of DSS, al-
though very rare, signifies the importance of screen-
ng in family members. Thus far, a clear inheritance pattern has not
een reported in any single pedigree. We have described a family
ith 2 affected children (out of 3) and have also reviewed the
nheritance patterns observed in the reported familial cases of DSS.
ost cases of DSS present with systolic murmurs and with time
rogress to systolic dysfunction. Therefore we also explored the
elationship between age and the peak LVOT pressure gradient in
he familial cases.
linical Summary
PATIENT 1. A 3-month-old infant presented with recurrent pul-
onary infections, congestive heart failure, and failure to thrive.
n examination, he had a machinery murmur. Echocardiography
evealed a large patent ductus arteriosus, mild pericardial effusion,
evere left ventricular hypertrophy (LVH), moderate-to-severe
ubaortic stenosis, a normal aortic valve, and the presence of a
ubaortic membrane (Figure E1, A). The peak pressure gradient
as 70 mm Hg, and the mean pressure gradient was 45 mm Hg.
he child underwent surgical intervention for closure of the patent
uctus arteriosus during the same admission and an elective oper-
tion for subaortic membrane removal at the age of 21 months. The
ubaortic membrane, surrounding hypertrophied muscles, and free
all were excised. Histopathology showed fibromuscular tissue
ragments exhibiting secondary regenerative changes on a myxoid
ackground. A follow-up echocardiogram showed moderate LVH,
peak pressure gradient of 51 mm Hg, and a mean pressure
radient of 32 mm Hg.
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roband was found to have a heart murmur. Echocardiography
howed the presence of a subaortic membrane (Figure E1, B),
oderate aortic stenosis, and moderate LVH. The LVOT pres-
ure gradient was 90 mm Hg, and the mean pressure gradient
as 55 mm Hg. She underwent elective surgical excision
f the subaortic membrane, hypertrophied muscles, and free
all. Histopathology revealed fibromuscular tissue showing
pindle-shaped cells with abundant intercellular connective tis-
ue stroma. Postoperative echocardiography showed moder-
te aortic valvular stenosis and a peak pressure gradient of
2 mm Hg.
eview of Cases
literature search yielded 5 reports2-5,E1 of 8 families in which
SS was the common anomaly in all affected members. From the
nformation provided in the published reports, we drew pedigrees
Figure 1).4,E1 The data on age, sex, and LVOT pressure gradient
ere pooled and analyzed.
In most families the patients belonged to the same generation,
aking the interpretation of inheritance pattern difficult. Fifty-nine
ercent of the affected patients were male (13 vs 9). The age of
resentation/operation ranged from 3 months to 30 years. No clear
attern of autosomal, X-linked, or mitochondrial inheritance was
bserved. Only 2 families other than our reported family had
onsanguineous marriages. Analysis of cases (including ours) in
hich information about both age and LVOT pressure gradient
as present revealed a strong effect of age on the pressure gradient
r2  0.22, P  .037,   .5, 95% confidence interval  0.3-9).
his effect was independent of sex.
iscussion
ubaortic membranous stenosis is almost never seen at birth;
owever, familial occurrence suggests a genetic basis. Subaortic
embrane in familial cases has been reported both as an isolated
nomaly, and along with the presence of other abnormalities, some
f which were congenital.
Review of pedigrees and the information provided in the pub-
ished reports does not reveal a clear inheritance pattern. Large
roportions of affected offspring in some families suggest a dom-
nant character of the disease-causing allele. The absence of af-
ected parents in such cases could be due to incomplete penetrance.
ocus heterogeneity and polygenic inheritance cannot be ruled out
ased on these data. A complex pathologic basis with a strong role
f environment (hemodynamic factors) has also been proposed.
he fact that 70% of cases had been given diagnoses by the age of
0 years favors a stronger genetic basis. Almost equal proportions
f affected male and female patients make X-linked inheritance
ember 2006
Figure 1. Pedigrees of the familial cases of discrete subaortic stenosis based on information provided in the
respective published articles. Richardson and colleagues, Family II 4: The affected male subject in the first
generation is either a paternal or a maternal uncle (dashed line). Petsas and associatesE1: No information about
the parents was available. The first generation has been drawn just to complete the pedigree.
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1nlikely. Most reported pedigrees could fit into autosomal domi-
ant or recessive inheritance with variable and incomplete pen-
trance. Inheritance of DSS in dogs suggests either polygenic or
utosomal dominant inheritance with modifiers.E2 Follow-up of
iblings and offspring of patients in large pedigrees might help in
evealing the underlying inheritance pattern.
We used the LVOT peak pressure gradient as a surrogate
arker for the degree of subaortic stenosis. Age, independent of
ex, was found to be a significant predictor of peak pressure. This
s first time that any such relationship is being reported. This
mphasizes the fact that screening for cardiac murmurs and
heir timely echocardiographic evaluation can lead to early
iagnosis of a majority of cases of DSS. Although the exact
ode of inheritance of subaortic membranous stenosis is notlear yet, documented familial clustering implies that at least
486 The Journal of Thoracic and Cardiovascular Surgery ● Deche first-degree relatives of every patient with DSS and those with
ystolic murmurs should be evaluated for subclinical disease.
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1976;92:324-34.Figure E1. Preoperative echocardiograms of the patients. A, Parasternal long-axis view of patient 1. Arrow
indicates the subaortic membrane, which is approximately 1.4 mm thick. B, Parasternal long-axis view of patient
2. Arrow indicates the subaortic membrane, which is approximately 2 mm thick.The Journal of Thoracic and Cardiovascular Surgery ● Volume 132, Number 6 1486.e1
